
permitting the extreme ends 42a to withdraw into recesses 23. The apparatus of the invention 
therefore provides a totally zero insertion force socket for mounting ball grid array devices for 
testing and bum-in. The test device may be simply positioned on the top face of the mounting 
housing by gravity. No force of any sort is applied to the device package or the [bail terminals] 
terminal balls 12 during insertion or removal. 

ORIGINAL CLAIMS 

Please amend original claims 8 , 10 , 13 , 21 and 22 as 

follows : 

8. (Amended) Apparatus as defined in claim 2 wherein the extreme end of said 
free end portion of each of said contact members extends into a window in said support member 
a sufficient distance to contact a [ball] terminal ball positioned in said window between the center 
of the [ball] terminal ball and the face of the device from which such [ball] terminal ball depends. 

10. (Amended) Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattem to correspond with and receive [ball terminals] terminal balls 
depending from the face of a ball grid array device when said ball grid array device is positioned 
on the support face of said support member; 

(b) a base member; 

(c) biasing means having apertures therein substantially corresponding 
with said windows positioned between said base member and said support member; 

(d) a plurality of elongated contact members anchored in said base 
member, each having an interconnection end and a free end portion disposed on opposite sides 
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of a central section with said central section projecting through an aperture in said biasing means 
and said free end portion defining a generally central axis with the extreme end portion of said 
free end portion deviated from said central axis and positioned in a window in said support 
member; and 

£e} [(c)] means for moving said free end portions with respect to said 

window. 

13. (Amended) The combination comprising: 

(a) a ball grid array device having a first face and a plurality of terminal 
balls depending from said first face in a predetermined pattern, each of said [ball terminals] 
terminal balls defining a geometric center spaced from said first face; and 

(b) mounting apparatus comprising: 

(i) a support member having a support face with a plurality of 
windows therein arranged in a pattern to correspond with and receiving said terminal balls 
depending from said first face of said ball array device; 

(ii) a base member; 

(iii) a bending plate having apertures therein substantially 
corresponding with said windows positioned between said base member and said support 
member; and 

(iv) a plurality of elongated contact members, each having an 
interconnection end and a free end portion disposed on opposite sides of a central section with 
said central section projecting through an aperture in said bending plate and said free end portion 
positioned in one of said windows in said support member and terminating between said first face 
of said ball grid array and the geometric center of a terminal ball. 
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21. (Amended) Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and receive terminal balls depending from one 
face of a ball grid array device when said ball grid array device is positioned on the support face 
of said support member; 

(b) a base member; 

(c) a bending plate having apertures therein substantially corresponding 
with said windows positioned between said base member and said support member and adapted 
for lateral movement with respect to said support member; 

(d) a plurality of elongated contact [member] members anchored in said 
base member, each having an interconnection end and a free end portion disposed on opposite 
sides of a central section with said central section projecting through an aperture in said bending 
plate and said free end portion positioned in a window in said support member; and 

£e) [(c)] a cam adapted to move the position of said bending plate laterally 
with respect to said support member and thereby move said free end portions within said 
windows. 

22. (Amended) Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and receive [ball terminals] terminal balls 
depending from the face of a ball grid array device when said ball grid array device is positioned 
on the support face of said support member; 

(b) a base member; 
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(c) biasing means having apertures therein substantially corresponding 
with said windows positioned between said base member and said support member; 

(d) a plurality of elongated contact members anchored in said base 
member, each having an interconnection end and a free end portion disposed on opposite sides 
of a central section with said central section projecting through an aperture in said biasing means 
and said free end portion having an extreme end portion thereon positioned in a window in said 
support member; and 

' £e} [(c)] means for moving said free end portions with respect to said 

window. 
NEW CLAIMS 

Please add the following new claims 23 -45 : 

23 . Apparatus for mountincr a ball grid array device 
comprising : 

(a) a support member having a support face 
which supports a ball grid array device and receives terminal 
balls depending from one face of said ball arid array device 
when said one face of said ball grid array device is posi- 
tioned on the support face of said support member; 

(b) a base member; 

(c) a bending plate having apertures therein 
substantially corresponding with said terminal balls posi- 
tioned between said base member and the support face of said 
support member and adapted for lateral movement with respect 
to said support member; 
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(d) a plurality of elongated contact members 



anchored in said base member, each having an interconnection 
end and a free end portion disposed on opposite sides of a 
central section with said central section projecting through 
an aperture in said bending plate and said free end portion 
extending into said support member; and 



bending plate laterally with respect to said support member 
and thereby urge said free end portions into contact with said 
terminal balls between the centerline thereof and the face 
from which they depend. 



end portion of each of said contact members has a generally 
central axis and the extreme end of said end portion is deviated 
from said generally central axis. 

25 . Apparatus as defined in Claim 24 wherein each said 
extreme end portion extends into a window in the support member 
but does not extend through sa±6f''^w±n^^ ' 



26 . Apparatus as defined in Claim 23 wherein said cam 
contacts and moves said bending plate. 

27 . Apparatus as defined in Claim 23 wherein said cam 
contacts and moves said support member. 



(e) a cam adapted to move the position of said 



24 . 



Apparatus as defined in Claim 23 wherein said free 
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28 . Apparatus as defined in Claim 26 further compris- 
ing spring means to urge said bending plate laterally with 
respect to said support member. 



29 . Apparatus as defined in Claim 2 7 further compris- 
ing spring means to urge said support member laterally with 
respect to said bending plate. 



30 



Apparatus as defined in Claim 25 wherein the 



extreme end of said free end portion of each of said contact 
members extends into (the wTndow^ in said support member a 



sufficient distance to contact a terminal ball positioned in/sald 



^ window^ between the center of the terminal ball and the face of 
the device from which such terminal ball depends. 



31 . Apparatus as defined in Claim 23 further compris- 
ing spacers removeablv affixed adjacent said support face to at 
least partially define the periphery of a ball grid array device 
to be positioned on said support face. 



32 . Apparatus for mounting a ball grid array device 
comprising : 

(a) a support member having a support face 
which supports a ball grid array device and receives terminal 
balls depending from one face of said ball grid array device 
when said one face of said ball grid array device is posi- 
tioned on the support face of said support member; 

(b) a base member; 
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(c) biasing means having apertures therein 
substantially corresponding with the locations of said termi- 
nal balls positioned between said base member and said support 
face of said support member; 

(d) a plurality of elongated contact members 
anchored in said base member, each having an interconnection 
end and a free end portion disposed on opposite sides of a 
central section with said central section projecting through 
an aperture in said biasing means and said free end portion 
defining a generally central axis with the extreme end portion 
of said free end portion deviated from said central axis and 
extending into said support member; and 

(e) means for moving said free end portions 
with respect to said support member. 

33 . Apparatus as defined in Claim 3 2 wherein each said 
extreme end portion extends into^'''a^"win^o the support member 

but does not extend through said window. 

34 . Apparatus as defined in Claim 32 further compris- 
ing spacers removeably affixed adjacent said support face to at 
least partially define the . periphery of ball grid array devices 
to be positioned on said support face. 

35 . The combination comprising: 

(a) a ball grid array device having a first 
face and a plurality of terminal balls depending from said 
first face in a predetermined pattern, each of said terminal 
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balls defining a geometric center spaced from said first f ace : 
and 

(b) mounting apparatus comprising: 

( i ) a support member having a support 

^>p^^ oJv^ tf\JL^ 

face which supports a first face of said ball grid array 
device and receives the terminal balls depending from said 
first face of said ball grid array device; 

( ii ) a base member; 
(iii) a bending plate having apertures 
therein substantially corresponding with said terminal balls 
positioned between said base member and said support member; 
and 

( iv) a plurality of elongated contact 
members, each having an interconnection end and a free end 
portion disposed on opposite sides of a central section with 
said central section projecting through an aperture in said 
bending plate and said free end portion projecting into said 
support member and terminating between said first face of said 
ball grid array and the geometric center of a terminal ball. 

36 . The combination defined in Claim 35 wherein 
said free end portion of each of said contact members has a 
generallv central axis and the extreme end of said end portion 
is deviated from said generally central axis. 

37 . The combination defined in Claim 36 wherein 
each said extreme end portion extends into a.--wi-ndoviP in the 
support member but does not extend through sa^i'B'^^w^^ 
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38 . The combination defined in Claim 3 5 including 
means for moving said free end portions with respect tcv^^ai^ ^ 
window/^ " 

39 . The combination defined in Claim 38 wherein 
said means for moving comprises a rotatable cam adjacent said 
bending plate which, when rotated, coacts with said bending 
plate to move said plate laterally with respect to said sup- 
port member . 

40 . The combination defined in Claim 3 9 wherein 
said means for moving includes a spring positioned to urge 
said bending plate laterally with respect to said support 
member . 

41 . The combination defined in Claim 38 wherein 
said means for moving comprises a rotatable cam adjacent said 
support member which, when rotated, coacts with said support 
member to move said support member laterally with respect to 
said bending plate. 

42 . The combination defined in Claim 41 wherein 
said means for moving includes a spring positioned to urge 
said support means laterally with respect to said bending 
plate . 

43 . Apparatus for mounting a ball grid array device 
comprising : 
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(a) a support member having a support face 
which receives terminal balls depending from one face of a 
ball grid array device when said one face of said ball grid 
array device is positioned on the support face of said support 
member ; 

(b) a base member; 

(c) a bending plate having apertures therein 
substantially corresponding with said terminal balls positioned 
between said base member and said support member and adapted for 
lateral movement with respect to said support member; 

(d) a plurality of elongated contact members 
anchored in said base member, each having an interconnection 
end and a free end portion disposed on opposite sides of a 
central section with said central section projecting through 
an aperture in said bending plate and said free end portion 
extending into said support member; and 

(e) a cam adapted to move the position of said 
bending plate laterally with respect to said support member 
and thereby move said free end portions within said support 
member . 

44 . Apparatus for mounting a ball grid array device 
comprising : 

(a) a support member having a support f 
arranged to receive terminal balls depending from the face of 
a ball grid array device when said ball grid array device is 
positioned on the support face of said support member; 

(b) a base member; 
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(c) biasing means having apertures therein 
substantially corresponding with said terminal balls posi- 
tioned between said base member and the support face of said 
support member; 

(d) a plurality of elongated contact members 
anchored in said base member, each having an interconnection 
end and a free end portion disposed on opposite sides of a 
central section with said central section projecting through 
an aperture in said biasing means and said free end portion 
having an extreme end portion which extends into said support 
member ; and 

(e) means for moving said free end portions 
with respect to said terminal balls. 

45 . In apparatus for mounting a ball grid array device "^"^^^k) 
having a support member which supports one face of the ball grid 
array device and receives the terminal balls depending from said 
one face; a base member; a biasing member positioned intermediate 
the support member and the base member adapted for lateral 
movement with respect to said support member; and means for 
moving said support surface on said support means or said biasing 
member laterally with respect to the other, the improvement 
comprising an elongated contact member anchored in said base 
member having an interconnection end and a free end portion 
disposed on opposite sides of a central section with said central 
section projecting through an aperture in said biasing member and 
said free end extending into an opening in said support member 
to terminate at a point between the centerline of a terminal ball 
depending into said opening and the face of the ball grid array 
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